
                                       
 

ATMOSPHERIC SCIENCE 
 

 The master’s degree research in atmospheric physics may be directed in several areas: to transition 
meteorological principles into weather forecasting and climate decision aids, to provide assistance to the Air Force 
Weather community in validating proposed operational models, or to examine the possible operational relevance of 
newly published theories.  The annual call for research requests results in numerous topics annually.  While most are 
from the Air Force Weather Agency and its center, the AF Combat Climatology Center, the responses from the 
Operational Weather Squadrons (OWS) forecast centers are notable as well as many other AF Weather units.  Not 
only do a significant number of these proposed topics represent outstanding problems to be addressed as graduate 
research, in many instances the results are factored into the formulation of high-level decisions having immediate 
feedback on operations or the acquisition process. 
 
 AF Weather (AFW) thesis topics are gathered each year and prioritized by HQ AF/XOW.  Atmospheric physics 
master’s students then pick from the most important topics on the list.  Typically, these topics satisfy critical 
research needs within AFW and at units to which AFW officers are assigned after their AFIT tour. 
 
 We have conducted research dealing with lightning forecasting and other severe weather events for the 45th 
Weather Squadron at Cape Canaveral, Florida.  The emphasis of these efforts is directed toward improving the 
launch forecasts, especially for the Space Shuttle.  Both real-time forecasting techniques and climatological studies 
of different weather events have helped to reduce the need for last minute cancellation or delay of launches.  This is 
vital since each delay can cost over $100K and cancellations can be even more expensive. 

 
 The accuracy of state-of-the-science contrail forecasting is of critical concern to stealth aircraft operations.  The 
88th Weather Squadron, which supports Aeronautical Systems Center, has been the focal point of this area for 
improving weather support to these weapon systems.  In addition to testing new forecast algorithms, past research 
has included the collection of new contrail databases, analysis of the capability to predict the minimum altitude at 
which contrails form, and the determination of the critical weather parameters required to improve our forecasting 
ability.  
 
 Another ongoing area of research in support of the Air Force Research Laboratory is the quantification of 
weather effects on laser imaging radar.  OWS units are responsible for providing forecasts in support of precision 
guided munitions and unmanned aerial vehicles.  The impetus of this research is to determine the weather 
parameters and thresholds that would impact the use of these developing weapon systems.  

 
 Current applied climatological research focuses on the challenge of long-range weather forecasts and model 
verification.  These efforts support the Air Force Combat Climatology Center as well as the forecast challenges 
faced by the OWS units.  Both statistical and data mining/pattern recognition efforts are being explored in this effort 
to produce predictive forecast tools. 

 
 Research is also ongoing in the area of numerical weather prediction in support of Air Force Weather Agency.  
This research includes an investigation of the impact of data denial on the accuracy of battlefield-scale numerical 
forecasts, a study of potential improvements in numerical wind gust forecast algorithms, and an examination of 
surface physical parameterizations for high latitude theaters.  This research is conducted using the multi processor 
version of the Mesoscale Model 5 (MPP MM5) run either on a 32-node Unix workstation clusters in the AFIT 
weather laboratory or on the IBM SP-3 at the Aeronautical Systems Center Major Shared Resource Center.  
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